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As a first step we measured the internal potential barrier Vb and the free carrier (electron) concentration n at 300 K for each orientation (Fig. 1) [4] . A small value of the reverse bias was used in order to minimize the effect of cold ionization due to the electric field. We obtained (Fig. 2) impurity. According to a recent compilation [5] we call this defect by the conventional name « EL2 » since in fact its physico-chemical origin is not established. The common occurrence of this defect, as well as some very peculiar physical properties (persistent photo-conductivity self-quenching [6] [7] [8] [9] [10] ) specific to it, confer a particular interest to experiments which, like the one we are now going to describe, permit description of its microscopic structure. When the D.L.T.S. spectra were taken, while using a larger value of reverse bias, very strong differences appeared as a function of the crystalline orientation (Fig. 3) . In all cases, the peak is distorted on the low temperature side and its amplitude is smaller than the value which can be calculated using the results already obtained at low electric fields. This is due to the fact that some of the defects, instead of emptying by thermally activated emission, empty much faster under the influence of the large electron field, essentially by tunnelling [2, 11] .
In order to characterize quantitatively the cold emission process we recorded the capacitance transients at a fixed temperature, which was chosen low enough so that the thermal emission could be neglected. Moreover, the bias pulse used for filling the deep levels before the transient was chosen of such an amplitude and duration that only a thin sheet of the depletion layer was filled during the pulse.
A detailed calculation (omitted here), which takes into account the partial refilling effects which occur at the edge of the depleted layer as discussed in [12] , indicates that, with the pulse characteristics mentioned in the legend of figure 4 , the electric field in the sheet varies only between 1.75 x 10' and 2 x 10' V/m approximately, so that is was possible to obtain reasonably sharp transients which are displayed in figure 4 The detailed interpretation of these observations is not clear to us at the time of writing. We think that the ionization anisotropy might be related to a corresponding anisotropy of the defect potential [13] and of the defect-bound electron wave-function.
The (111) direction would become, in the presence of the external field, an axis of symmetry and of electrical polarization (i.e., from Ga to As). However, the defect structure cannot be a complex ( [14] .
To conclude, we have observed a strong anisotropy in the electrical properties of a deep level in GaAs and tentatively deduced from these experiments unique information about the microscopic structure of the defect. It would be interesting first to study similar effects on other deep levels, and second to obtain a deeper theoretical understanding of the interaction between electrons captured in a deep level and the applied electric field.
This method of investigation could find application in studying the symmetry of all the defects which cannot be observed by electron paramagnetic resonance or piezospectroscopic experiments, but which are observed as deep levels emitting into the conduction band of GaAs, related compounds, and any other high-mobility semiconductor. (*) The low-field, thermal emission rate at T = 253 K is approximately 6 x 10-5 S-l.
